Background: With increasing prevalence of diabetes mellitus worldwide, primary health care physicians are the main providers of diabetes care and their knowledge, attitudes and practices are important to achieve goals in diabetes management. Objectives: Assessment of the knowledge, attitude and practices (KAP) of primary health care physicians regarding management of diabetes. To find-out gaps between the practices of primary health care physicians and the already established national and international guidelines. Methods: This cross-sectional study was conducted on 144 primary health care physicians working in a randomly chosen primary health care centers in Al Garbia Governorate. Data collected
INTRODUCTION
The World Health Organization (WHO) describes diabetes mellitus as the most important endocrine disease worldwide [1] . The incidence of diabetes is rising where the estimated figures in 1995 were 135 million escalating to 151 million in 2000 [2] . By 2025, it is anticipated that there will be 300 million diabetics all over the globe [3] and more than 75 percent of them will be in the developing countries [4] with various health challenges [5] . In Egypt, the total projected number of people with diabetes is about 6.7 millions (9%) [6] .
In the past three decades, despite considerable advances in treatment modalities of diabetes, it has been shown considerable gaps between patient's outcome and acceptable treatment in developed as well as developing countries [7] . Diabetes mellitus is also one of the risk factors in neurological, renal, ocular, cardiac and vascular diseases. Therefore, knowledge of the correct methods of diagnosis and proper management of diabetes seems to be indispensible [8] .
With the increased burden of diabetes mellitus cases, care has shifted from the specialists to the primary care [8] . Primary care physicians provide 80% of all office visits for diabetics worldwide [9] . Family physicians who are the first line of defense in treating and guiding diabetics and their family members can play an important role in the care and education of diabetics. They can augment the knowledge and motivate the diabetics to adopt a healthy life style, which would further lead to a good glycemic control providing protection from the relevant chronic complications [10] .
With increasing number of diabetics in rural areas where many physicians are not usually updated in their knowledge, drug prescription for diabetes may not be rational [5] . The situation is further complicated by the lack of access to a complete multidisciplinary diabetes health care team or by lack of systems within primary care practices to provide ongoing support for this chronic disease [11] .
The role of the health care provider, in case of chronic illnesses like diabetes is different than that of seasonal, episotic and temporary ailments [12] . Awareness and training programs are necessary to update the family physicians on screening, effective management of diabetics and prevention of complications [10] .
Understanding the barriers that prevent primary care providers (PCPs) and patients from reaching diabetic management goals is crucial. It is essential to overcome care delivery system barriers so that primary care physicians and patients can achieve evidence-based goals [13] .
Because the general practitioners working at the different primary health care facilities are in the first line of treatment, their knowledge, attitude and practices (KAP) is the main determinant in managing and controlling diabetes. This might be a rational to build up the capacities required for reasonable care of diabetics attending this sector of the health care delivery system [8] .
Establishing and implementation of Clinical Practice Guidelines (CPG) for diabetes care can assist and unify the decisions of physicians for appropriate healthcare of diabetic patients. CPG is expected to improve health care quality, to reduce the inappropriate variations in diabetic managements among the general practitioners and to disseminate the evidence-based medicine concept to daily practice. Putting these guidelines into action in health care services depends partly upon the physicians involved in diabetes care [8] . This is the motive behind thinking and carrying out of the present study.
MATERIALS AND METHODS

Study Design
It is a cross sectional study.
Study Setting
The study was conducted in a randomly selected 38 primary health care centers in Gharbia Governorate, Egypt 11 of which were urban and 27 were rural. The chosen rural facilities were affiliated to the following Gharbia Governorate centers as follows: -13 in Tanta -5 in El-Mahalla El-Kubra -5 in Kafr El-Zyat -4 in El Santa
The selected urban primary health care facilities were as follows: -5 in Tanta city -3 in El-Mahalla El-Kubra city -1 Kafr El-Zyat city -2 in El-Santa health city
Study Subjects
The target subjects were the primary health care physicians working in the randomly selected urban and rural primary health care facilities and agreed to participate in the study.
Sampling Technique
-A stratified proportionate random sample of primary health care centers was selected from both urban and rural areas. -All primary health care physicians working in the randomly chosen centers were recruited after obtaining their consent to share in the study.
Data Collection Activities and Tools a-Activities includes:
Pilot study: A pilot exploratory visits were paid to the primary health care facilities for:
-Orientation, getting approval and support of the authorities of the chosen centers. -Test the questionnaire in term of time needed, adjustment of data items according to the obtained results.
Regular visits to the chosen centers were paid twice weekly throughout the period of practical phase.
b-Self administered questionnaire is the data collection tool:
The 
Statistical Analysis
Sorting and analysis of data were performed by using Statistical Package for Social Sciences (SPSS) version 21. In this study the qualitative data were prescribed using number and percent, Chi-square test was used for analysis and when it was found inappropriate. P < 0.05 was adopted as the level of significance. Family physicians with relevant certifications or previously enrolled in training courses had statistically significant higher percent of correct knowledge than who did not enrolled in relevant certifications or training courses as regards (laboratory findings suspicious of DM, laboratory finding suspicious of DM, value of assessment of HbA1c in DM, laboratory findings suspicious of high risk for diabetes and role of oral glucose tolerance test in diagnosis of gestational diabetes) (p<0.05). In spite of the finding that physicians with relevant certifications or enrolled in training courses had non significantly higher percent of correct knowledge than who did not enrolled in such certifications or training courses as regards test of choice in diagnosis of diabetes (p>0.05). Table 3 shows that urban family physicians had statistically significant higher percent of correct knowledge than rural ones as regards non therapeutic instructions of management of DM (87.8% versus 9.5%) and therapeutic guidelines (26.5% versus 21.1%) for both groups respectively (p<0.05). Rural physicians had non significantly higher percent of correct knowledge than urban ones regarding different aspects of oral hypoglycemic drugs types (47.4% versus 42.9%), indications (26.3% versus 24.5%), dose (49.5% versus 44.9%) and adverse effect (62.1% versus 57.1%) for both groups respectively (p>0.05).
RESULTS
Family physicians graduated ≥ 5 years had significantly higher percentage of correct knowledge than those graduated < 5 years as regards indications (61.5% versus 26.4%) and adverse effects of insulin (69.2% versus 34.0%) for both groups respectively (p<0.05). Family physicians graduated ≥5 years had non significantly higher percent of correct knowledge as regards dose of insulin (51.6% versus 35.8%) for both groups respectively (p>0.05). On the other hand, family physicians graduated <5 years had higher percent of correct knowledge than who are graduated ≥5yrs as regards types of insulin (54.7% versus53.8%) and different routes for administration of insulin (49.1% versus 44.0%) for both groups respectively. These differences between both groups are statistically non significant (p>0.05).
Family physicians with relevant certifications or previously enrolled in training courses had statistically non significant higher percent of correct knowledge than who did not as regards dose (49.1% versus 36.8%), types (54.7% versus 52.6%), indications of insulin (37.7% versus 23.7%) and different routes of administration of insulin (58.5% versus 42.1%) for both groups respectively (p>0.05). On the other hand, physicians without relevant certifications or training courses had higher percent of correct knowledge than those with relevant certifications or training courses regarding adverse effect of insulin (34,2% versus 31,1%) for both groups respectively, this difference is statistically non significant (p>0.05). Family physicians with relevant certifications or training courses had statistically significant higher percent of appropriate practices than who did not as regards (involvement patient in formulating the antidibetic regimen plan (86.8% versus 57.9%) and patient education (89.6% versus 68.4%) for both groups respectively (p<0.05). Physicians with relevant training courses or with certifications had non significantly higher percent of appropriate practices than who did not as regards drug administration under observation of physicians (85.8% versus 76.3%) for both groups respectively (p>0.05).
DISCUSSION
Diabetes mellitus (DM) is a major public health problem worldwide. Approximately 415 million people are affected by diabetes and this will rise to 721 million by the year 2040 [14] . A further 193 million people with diabetes remain undiagnosed due to the often mild or asymptomatic nature of this condition especially in type 2 DM (T2DM) [14] . In Egypt, the prevalence of diabetes is around 15.56% among adults between 20 and 79 years of age, with an annual death of 86,478 related to diabetes. In 2013, the IDF estimated that 7.5 million individuals have diabetes and around 2.2 million have prediabetes in Egypt.
Primary care clinicians provide the foundation for health care systems. They serve as the central cohesive element that improves access, connects and bridges to secondary and tertiary care, and provides continuity for patients and families [15] .
In the current study, the overall knowledge of urban physicians regarding DM was better than those of rural ones. These results are similar to that obtained in a study in KSA (2016), which concluded that the percentages of awareness among practitioners in urban primary health care facilities was significantly higher than those working in primary health care centers in rural areas [16] These findings may be explained by the fact that in urban settings family physicians can easily contact with specialists for their opinions and getting feedback, in addition to aviability of medical laboratory. On the other hand, results of a study in Pakistan [17] (2002) and another study carried out in Saudi Arabia (2010) [18] revealed that rural physicians had better level of knowledge on diabetes than urban ones. The Pakistanian study explained its results by fact that a FP in rural areas works in isolation and cannot easily contact a specialist for an opinion in difficult cases and tries to update their knowledge on their own more than the urban ones [17] .
The current study revealed good knowledge of family physicians as regards laboratory diagnosis of DM. This result is similar to that of a study conducted in Cameroon (2015) which showed that the majority of PCPs (72.7%) knew how to diagnose DM using FPG, very few knew, contrariwise, how to identify pre-diabetic states and diagnose diabetes using other glycemic parameters, namely PPG, random glycemia and glycoslated hemoglobin (37.9%, 19.7%, and 32.8% respectively) [19] .
One of the methods proposed for updating skills and professional abilities of physicians over the time are continuing educational programs (CME) [20] . Physicians' continuous medical educations contribute in improvement of their knowledge level and practices in topics related to diabetes and its complications [21] . In the present study family physicians with relevant certifications or previously enrolled in relevant training courses had significantly higher knowledge regarding diagnosis of diabetes when compared with their colleges who neither certified nor enrolled in such courses. These finding are almost similar to that obtained in a study in Pakistan (2002) , which concluded that family physicians who attended educational programs had more percentage of correct knowledge [21] . Another study in Israeli (2010), revealed the presence of a correlation between the evidence-based knowledge of primary care physicians and the quality of care they provide [22] . In Israeli, (2015)another study showed that board certified family physicians and their residents tended to be younger, and to exhibit greater knowledge of diabetes than did non-BCFPs [23] Another study in Saudi Arabia (2016), reported that primary care physicians who attended educational courses or training workshops on DM had significantly better knowledge and practices grades than those who did not [16] . On the other hand, a study conducted in Iran (2017), showed no significant differences regarding KAP between physicians participated in a diabetes continuous medical education programs compared to subjects who did not participated in such programs during the last year [24] .
Results of the present study revealed that family physicians graduated ≥ 5 years had higher percentage of correct knowledge than those graduated <5 years as regards laboratory findings suspicious of DM, test of choice in diagnosis of diabetes, value of assessment of HbA1c in DM. Our results are similar to that in a study carried out in Saudi Arabia (2018), which revealed that knowledge and practice grades of PHC physicians regarding diagnosis and management of DM were significantly better among older, more experienced after graduation and highly qualified PHC physicians [25] . This finding is in accordance with that of a study in Saudi Arabia (2016), which reported significantly positive correlation between PHC physicians' age and years of experience with their knowledge and practice scores [16] .
In the current study, family physicians with relevant certifications or enrolled in relevant training courses had statistically significant higher percent of correct knowledge than those who neither certified nor enrolled in such courses as regards therapeutic and non therapeutic modalities of DM. This is consistent with results of a study in Israel (2015) , which displayed that 42% of the respondents, more non-BCPs than BCFPs and residents, answered incorrectly regarding adverse effects of the glucagon like peptide -1(GLP-1) receptor analogue [23] . A secondary analysis of studies conducted among various populations concluded that family physicians lacked knowledge of the exact mode or mechanism of action of medications they prescribe; notably, regarding new treatment strategies recently added to existing guidelines [26] .
As regards knowledge about medical treatment of DM, our study revealed that family physicians who graduated ≥5 years had better knowledge than who graduated <5 years regarding therapeutic and non therapeutic modalities of DM. On the other hand, a previous study in Iran, (2010) revealed that despite the increasing prevalence of diabetes, physician's knowledge about its treatment and its complications were not enough, and with increasing years of practice and becoming more specialized, compared with general practitioners [27, 28] , knowledge decreased. The Iranian study explained these findings by the fact of limited number of patients referred to specialists based on their specialty [28] .
Physicians' knowledge wasn't the only factor in their success in diabetes management but also, their attitudes and beliefs played an important role in successful treatment [29] [30] [31] . The current study showed that family physicians with increased years of practice and who attended relevant training courses had favorable attitude as regards regular fundus examination of diabetic patients, regular blood sugar check up and regular check up for ischemic complications. Our results were consistent with results of a study in Oman, (2017) which displayed that family physicians and general practitioners had favorable attitude towards monitoring of blood sugar level, foot care, regular follow up of diabetic patients, diet counseling and physical activity [32] . Another study in Pakistan (2002), concluded that good attitude of family physicians as regards estimation of blood glucose level was the best parameter for assessing glycaemic control [17] . These results were in adherence with studies in France (2016), [33] and in Saudi Arabia [34] which conducted on family physicians to assess their attitudes and practices in managing people with type II diabetes mellitus. About 90% of them follow the clinical guidelines for diabetic management and were oriented that estimation of blood glucose was the best parameter for assessing glycemic control. The majority of them were aware about the different medications used in the two types of diabetes either for glycemic control or to decrease the probability of renal impairment and the use of ACE Inhibitors for treating hypertension in diabetics [33, 34] .
The present study showed that family physicians graduated ≥5 years had more favorable attitude than who graduated <5 years as regards considering DM is an important public health problem, effect of educational level of diabetic patients on control of diabetic state and effect of implementation of DM management guidelines on prognosis of DM. Our results were in accordance with previous study in KSA (2016), which revealed that over 80% of the physicians considered diabetes to be a dangerous disorder and early detection and proper management of its complications are mandatory to prevent serious outcomes. Ninety percent of the physicians had postgraduate qualifications, 49% percent of the practitioners had special training on diabetes management, and 81% follow guidelines for care for diabetes specially the American guidelines [16] . Similar results were obtained from a study in Israeli (2000), which revealed that good knowledge and attitudes of family physicians toward clinical guidelines in management of diabetes and prevention of its complications [35] . These findings were explained by fact that diabetics must be oriented with the diabetic care guidelines which reflect the physician knowledge, implementation techniques and attitude [35] .
Our study showed that urban family physicians had higher appropriate practices as regards DM management than rural ones. This finding is similar to a great extent to a study conducted in Pakistan (2002) , which revealed that physician who were working in urban facilities had better practices as regards DM management than those working in rural ones [17] .
The current study revealed that family physicians graduated ≥5 years had significantly higher appropriate practices as regards regular check up HbA1c, insulin injection technique, checkup of blood sugar level, check up of lipid profile, fundus examination of diabetic patients and check up for ischemic complications in extremities. On the contrary, results of a study in Iran (2010), noted that the majority of physicians with more passed years of graduation had undesirable practice abilities especially in field of diagnosis of DM, treatment for hypoglycemia in patient treated with insulin [27] . Results of the Iranian study also is in accordance with that of a study in USA, (2000) [36] and a study in Pakistan (2002) [17] which revealed a negative and significant linear relationship with becoming more specialized or with years of practice [17, 36] . Other study in Cameroon (2015), revealed a ninety seven percent of PCPs usually gave follow-up appointments to their diabetes patients, the most encountered frequency being once in a month [19] . Another study conducted in Saudi Arabia (2019), the majority of the general practitioners used atrovastatin as the best choice for controlling dyslipidemia, and checked HbA1c for diabetic patients 4 times a year, slightly more than half of the physicians checked lipid profile for diabetic patients once a year and almost half of them examine the foot of diabetic patients once a year [34] .
Therapeutic patient education is recognized as essential for optimizing the control of chronic diseases and helping patients to manage their lives as effectively as possible [36] . In the present study family physicians graduated ≥5 years had higher percentage of appropriate practice than those who graduated <5 years as regards; involvement of patients in formulating the antidibetic regimen plan (97.8% versus 77.4%), drug administration under observation of physicians (94.5% versus 69.8%) and patient education regarding antidiabetic regimen (87.9% versus 66.0%) for both groups respectively. A similar study conducted in Turkey (2015), revealed 97.2% of primary care physicians offer information about effective glycemic targets, 83.2% about the mechanism of action of antidiabetic drugs and 73.4% educate patients about insulin use [37] .
CONCLUSIONS
The current study revealed a shortage of knowledge, attitude and practices of family physicians as regards management of diabetes. The defect in knowledge and unfavourability of attitude and inappropriateness of practices are obvious in family physicians working in the rural health care facilities, those without relevant experience and those graduated less 5 years.
RECOMMENDATIONS
 It is mandatory to build up the capacities required for reasonable care of diabetics attending an important sector of the health care delivery system.  It is essential to understand and overcome primary care delivery system barriers so that primary care physicians and diabetic patients can achieve evidence-based management goals.  Clinical practice guidelines are considered effective tools to fill the gap between practitioner's medical care and scientific evidence. It should be stressed upon and put into an action.  Establishment of reasonable reference system, feedback and transportation, specially in rural areas, through administrative and technical collaboration between Ministry of Health Authorities and the nearby specialized institutes and local universities.  Improvement of the administrative regulations and working environment which could help primary health care physicians provide reasonable evidence based promotive, preventive, and therapeutic services for diabetic patients.
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